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Preliminary and Short Report
ELECTRON MICROSCOPY OF MELANIN SYNTHESIS
IN INTRADERMAL NEVIJS CELLS5
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Fio. 1. latradermal nevus cells forming a nest and characterized by a huge nucleus (N) with few
indeatations, in a relatively scanty cytoplasm. The cells eontaia melanin granules (M) and specific
cytoplasmie organdies (cM) of varying electron density. Characteristically prominent mitochondria(Mit) are also seen. Permanganate fixed and stained with phosphotungstic acid and uranyl acetate.
X 9,669
It has recently been established that melanin
biosynthesis occurs in a eytoplasmie organelle
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named melanosome (1). The process of melaniza-
tion in 6 typical intradermal nevi from Caucasian
patients is studied by light and electron micros-
copy.
METHOD
For electron microscopy tissue is cut into strips
having 1 mm2 in cross section. One group of tissue
of the Annual Essay Contest of the Chicago
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FIGs. 2A AND 2B
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FIG. 3. Ultrastructural dopa reaction showing dopa-melanin synthesized within the specific cyto-
plasmic organdies of intradermal nevus cells. 0O4 fixed and stained with phosphotungstic acid. X
12,612
strips is fixed in buffered isotonic KMnO4 or
0s04 and embedded in Epon 812 as described by
Luft (2). Another group of tissue strips is proc-
essed for the ultrastructural dopa reaction as
follows: (a) Fixation for 20 mm. at pH 7.4 in 5%
phosphate-buffered formalin at 0°C. (b) Incuba-
tion for 7 hours at 37° C, in 0.1% dopa solution
buffered with phosphate at pH 7.4. (c) Rinsing in
two changes of distilled water. (d) Fixation in
buffered KMnO4 or 0s04 and further preparation
in the standard way. Staining is carried out at the
absolute ethanol stage of dehydration, by immer-
sion of the tissue strips in a 1% solution of phos-
photungstic acid in this solvent, for 3 hours. Some
of the thin sections are stained by 2% uranyl ace-
tate solution. Sections were examined with R.C.A.
electron microscope E.M.U-3F.
RESULTS AND uJSCiJSsION
Electron microscopy of the large, epithelioid
type intradermal nevus cells (A-type nevus cells—
Micscher and Albcrtini (3)) is characterized by a
huge nucleus with few indentations in a relatively
scanty cytoplasm and a tendency to form unique
cell nests. The Golgi apparatus and particularly
the mitochondria are prominent in comparison
with the other cytoplasmic components.
In addition, nevus cells, mostly in the upper and
FIG. 2. A. Variously melanized specific eytoplasmic organelles showing a finely granular, striated
internal structure (In); some of them contain a number of coarse electron dense particles (P). The
periphery of these organdies consists of a less electron dense circular zone (Z) limited on the outside
by a membrane (L). Permanganate fixed and stained with phosphotungstie acid and uranyl acetate.
X 33,800Fio. 2. B. Well developed Golgi apparatus (C) with a number of vesieles (V) representing the early
developmental stages of the specific eytoplasmie organelles. The peripheral structure of these organelles
is clearly demonstrated: less electron dense circular zone (Z); outer, double layered limiting membrane(L). This nevus tissue was taken from an ultraviolet irradiated lesion. Permanganate fixed and stained
with phosphotungstie acid and uranyl acetate. X 33,800
•
'S
'S
t5,
S
S
S
S
S
0•41'S
St a
372 THE JOURNAL OF INVESTIGATIVE DERMATOLOGY
middle corium, contain characteristic spherical
granules scattered throughout their cytoplasm(Fig. 1) These cytoplasmic spherules vary in
electron density, their size being up to 250 m in
diameter with an average of 140 mp. There appears
to be a correlation between their size and electron
density. The earliest stages of these cytoplasmic
structures have the appearance of small vesicles,
averaging 50 mp in size, probably double layered,
having a minimal internal electron density and
being located in the Golgi area. As these vesicles
grow in size, their internal structure assumes a
finely granular, striated appearance with increas-
ing electron density (Fig. 2). These variously
electron dense cytoplasmic units are surrounded
by a space, approximately 11 mt in width, which
is further limited on the outside by a membrane.
This space appears on the electron micrographs
as a regular circular zone, almost devoid of elec-
tron density and situated between the cytoplasmic
unit and the outer limiting membrane (Fig. 2.A).
The thin sections being about 70 m in thickness,
the above described scarcely electron dense zone
is clearly observed when the granules are cut
along their diameter axis. This ideal situation is
particularly required to reveal that the outer
limiting membrane actually consists of two con-
centric layers about 4 apart (Fig. 2. B). As the
process of melanization advances, coarse, elec-
tron dense particles appear along the striations
of the above described cytoplasmic organdIes.
Finally, these cytoplasmic organelles become
markedly and uniformly electron dense, losing
their internal details but yet retaining the sur-
rounding circular zone and the outer limiting
membrane; these are melanin granules repre-
senting the end result of the melanization process.
Furthermore, some of the this sections reveal
larger cytoplasmic bodies, varying in electron-
density and averaging 540 mh in diameter. These
cytoplasmic bodies have a double wall; the inner
wall is composed of fine, closely alined particles
30 m in average; the outer limit is an uniformly
stained membrane and is separated from the inner
wall by a distance of approximately 28 m. Fre-
quently these large cytoplasmic bodies contain
variously electron dense granules. They average
150 in size and sometimes entirely fill up the
large cytoplasmic bodies. While these large cyto-
plasmic bodies are mainly observed in ultraviolet-
irradiated nevus tissue, their nature and signifi-
cance will be discussed elsewhere (4).
Electron microscopy of nevus tissue incubated
in dopa solution reveals that the above described
cytoplasmic organelles contain newly synthesized
melanin (dopa-melanin) within their structure
(Fig. 3). No other cytoplasmic components show
dopa melanin. The control study with the light
microscope corresponds to the above findings as to
distribution and size of melanin granules after
the dopa reaction.
CONCLUSION
The above findings represent the process of
melanization in various developmental stages of
an enzymically active cytoplasmic organelle,
which is not phagocytized but rather formed
within intradermal nevus cells and possesses the
essential properties of the described melanosome.
This may suggest a melanocytic origin for these
intradermal nevus cells rather than a neural
origin.
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